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Btach rrth u ng 

Die Erfhdung betriffl din Verfahren nach dem Ober- 
begrfff des PWentanspruons 1 und eine etektrocWwrtf - 
sche Vbnlchtung nach dem Oberbegrffl des s 
AnsprucheB 7. 

Bei stark durcrbtutetem Btogewebe besieht haufig 
das ErtOfdamiBi unter vemandung der Hochfrequenz- 
Ofrurgie Oewebeflberflachen berttorungstos und 
dtkzer^zutafigiilere^ " 
der eogenamrten SprtWtoagJafion bm Spray- 
Koagutatkm bei hohen HocWrequenzapannungen im 
Berefeh von K8ovdt bewerWeffigt Em NachteB cfieser 
horrventkmllen Techr* 1st de Unregelmft«gkBlt dee 
LJcMtogenberelcha und die Gefehr, die Qe*ebeober- is 
fjachezutebanWeran. 

Etne Vferbesserung wunde dadurch erztett. oafl 
durch Einbtasen eines Btelgasee 2. a von Argon em 
lonislerungspted gescheffen wurde, der zur verbesae- 
rung der Cdetehmafflgkelt bei der Koag^atton von so 
Oewebeoberfldcheri beftrug. En derartigee Verfahren 
istz.RlnderEP0353 177A1 beschrieben. Nachte* 
dieses Vertahrens 1st de Venvendung dee recmtsuren 
und in WWhan hauHg nichtverfQgbaren Edefgases. 

Pas ZM der vorfiegenden Erfindung bestsht darln, a 
em Verfahren und ewe VbrricHung der elngange 
genamtsn Gattung zu schaften, rrittete denen ein tonn 
aerungspfad Im Bereich der akiven EteWrode mtt einfe* 
chef on MaOnahrnen zur Vferttgung geatatt wtrd. 

Zur Loeung dieeer Aufgabe elnd die Merkmale der m 
PatenfansprOche 1 und 7 vorgesehert 

Oer Erfindung Be* der QfeundgedanKe zuyunde. 
dad em tontetenawfad auch mtt anderen Median ate 
EcMgaeen moglfch ist. Ate vorteflhatt hat sich Werbel 
die Erxeugung einas Aerosols aus einer rtiederproxenti- as 
gen rfcchsalzWeung herauegeatetl Die KDrnWrwtfon 
von Huchhequenz an der akfiven Bektrode einer eiek- 
trtwtfwurgischen VorricHung rnrt einer NaO-LOsung tet 
, rwarbekafmtdoohaajrdedlew 
um ein AnWeben der Bektroden am Btogewebe zu ver- " 
hlndem. 

Erftrcdungsp^mafl fifed dem pegenflber elnAeroeol 
mit einem gewfcsen SpOdruck vonz.&8.5barumdie 
Bektrode herurngespuit bxw. henanoettaaen, vwxfcacti 
em toniaierungakagel n* ddWerter Dbnenstonierung * 
enteteht. 

Ate positive Eftekte dee erflndungsgemftBen Ver- 
fehrens ergeben steh de Verwendung von verfDgbaren 
Median, z. a destOOertam Vvsaser. CO* NaCUiteung, 
efaie ^etehrnattge Noaguiatton dee Btogewebes In so 
emer festumgrenzten Bache. eine gertnge Qefahr einer 
Katxmlsierung, Bine KONung der Bektrode, keine, 
const Gbfiche RaurftiBdung und kamertei GeruchBbu- 
dung durch Verfarennen von Gewebe. 

Vbrteflhafte Austohrungen des erflndungsgemftBen m 
Vertehrera atnd durch die Ansproche2bte6undvorteil- 
hafle AuBtthruraj s term e n der emhdurtgsgernaBen vor- 
richtung durch die AnaprocheBWs 10gekennzeichnei 



Die Erfindung wW Im fcrfgenden befepiete»etee 
artrand der Zeichnung beechrfeben; In dteBer zeigt 



HguM elnen schernaeschan Schnrtt einer rein bei- 
spielswelsen AusMUuungbfunn einer erfln- 
dungsgemaBen eieWrccr^urgtechen 
Vbrrichtung zur Erzeugung einem Aerosol- 
etrahte um eine l«cl*equenz«chirurgiscne 
8chnekle(ekfiode herum, 

In einem von der Hand des BerwUere erp/eHbaren 
ho^lzyfi«!art6rm}gen InstrunrientenWrper t1 tsttoaxtal 
eine riocrvTe^jer^-chfruroJsche Schnektelektrode 12 
arigeordnei die gegenoberdem dtstalen offenen Ende 
13 dea l ohn^yrr e gen tttrunen te ttcOrpera 1 1 ein Stock 
zurQckversetzltetundmitererZuJett^ l^verbunden 
wtojesich-voneirterteo&er^ 
eeitigem Abstand von der bmenwand des mrfffotirtgen 
InstrumerrtenkOrpere 11 nach hfrrten erstreckt, wo tan 
Bereteh dea prodrnalen Endes aeWtoh ein Hochfre- 
quenzanschluB 15 vorgesehen ist, an den eine geeig- 
note Hochfrequeraspannung, tfie von einem ntoht 
dargesteften HocWrecnierageneratof erzeugt wird, 
anleo>ar tet Die zugehflrige NeutraleteWrode lst an 
geeJgneter Stella dea PaflerterikOrpers angaordnet. 
Der dtetaie Bereteh des im Obr^en aus Metal bwte- 
henden IrftU umenl enkorpers 11 ist aus einem Isofleren- 
den Material IV hergeeteBl welches steh nach Wrten 
bis Qberdie teofierung 14 der Ziilerlijrig 12 1 ers^eokt 

Die Zuteitung 12' mit der taoserung 14 wird durch 
geeignete HaJterungen 18 vorzugaweise koajdaJ mner- 
rtaibdeshElrurnemenhDrp^ Dieeinzei- 
nen Haiterungen IB sind |ewe§s uber den Umteng um 
die Isofierung 1 4 herum mit soichem Abstand angeord- 
net dafl dazwischen In axiaisr Rlchrung ein auarei- 
chand tUmenstonterter StiormirKJSdurchgang vorfegt. 

Am prpgrnaten Ende des hstr u itwitankO rp er s 11 
sind sertHch bzw. axiat zwei Zufuhrrohre 17 r 18 in das 
mnere dea Instrumentenkorpers 11 hmetngetOhrt. An 
das Bohr 17 wird eine Lettung angeechloasen, mrttete 
derer betaplelswelse eine 0,9 %-ige KbcrtsaWosung 
zugefOhrt wad. Daa axial eingeiQhrte Rom 18 tet an 
emenr^uckkiftatwcr^Ban^ 
tufl ate Trao^rgas be«jracrta« warden term. 

irtnemafa des HoWraumea 19 dea Irtstnjmenten* 
KOrperell weisenole Rohre17, IB Offnungen 20, 21 
auf. durch wetehedie K«rfisalzlceurs3bzw.aleLuftBoln 
den Innenraum 19 Wrmingedruckt werden, daB es zu 
einer Zerstaubung der KbchaaJzKteungkorrtntd.KM 
BSdung ernes Aerosote 20. wetehes aufgrund dea 
Dnxhaufbaus hsbeeondere durch das Rohr 1 8 fn Ricn- 
tung doe Pteies durch den IristrurnomankOrper 11 zum 
cfistaien Ende 13 bin strOmt und dort ate kegeformig 
erwettemdes Aerosoburid^ 
trttt welches bzw. weteher sorrtt de Spttze der Scnneid- 
eleterode 12 und daa von dieser zu toaguBerende 
Oogewebe umgtot Durch de hone Sparvamg der 
Schneidetektrode 12 whd das Aerosol tonteieft und 
somit eine ionrsterte Strecke zwtechen Schneidelek- 
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beeondera gMchmtfloor und dairtl auch beeonderc 

Dm DTucWuft-ZuWwrohr 18 id derert well add in 
daa Irweredea hrtrum a raenMrp erB 11 NnamgcHm * 
daB Mm A«aitteduee 20 efch unrntttebar oberhdb 
und dwes Nnttr der quer vw1^Qn(l»nAu8lrHt5dO»2l 
dea FlOstlaWt^ulUhnrohrai 17 befindet dtay 
Wets* eaugt (to uber da AuceittirJOse 21 atrOmanda 

Ujfl niliaUni ram ilnm 17 1 to 

ojddodtej zur Udung das Aeroaoto 22. 

Statt der durch die ftohre 17, 18 oabfldden Zer- 
tfitfcunQavorrkrtunj Umti audi ain Ua^chdfcor. 
nebtar am hz*. an lnalmwartaftk^11 Oder aiahiam 
/tortardvondteaemvonp*^ '« 
ware dot UfcawhafVamablaf uber dnen Aaroed-aid- 
tungaatttauch mil dam bmaran daa hatrumantartaV- 
pertllzuvertnden. 

Patanaanaproone 

1. Vertahronzurberuhnjng^^ 

bdon von Otagowobo mttalt dnee Uchtwgem. 
dar dweh de von ainam HoMao^enzQanaraJor 
afzauQte Hochtpennung an ainam hodifraquent- ss 
dfrugtechon inatrument erzaugt ward, 
dadurch yetaauaJohnat, 
d*0 zur Schaffung emer tontewten Strecta fOr 
ertdchterte Uchfcogerfciidung ain untar Vmmn- 
a^etiarnOaa^iinde^Tfa o^ a^yH^ so 

deter AeroBotetraH in da Raojon. wo dar 
UcNbogan dch bfcten aol urd elch dne an dner 
Hochfre^jernpemaig angdegte BeMrode (12) 
bdWd,g*sc«c«wW. 

95 

2. VWahrennachArapruohl, 

daB dam Aerc*datrahl zur Verbeee*urig c*r Ufl- 
far**** lonen. z, a Nad odar Kk bdganwdrt 



3. Verferren nach Arwpruch 1 oder Z 

daB dar Aeroedetrahi durch «ne 0,9 %4ge Koch- 
adzlceimggebilddwttl. « 

4. Veriahrm nadiainem^ 

che. 

dadurch goteennzelchoet, 

daB daa Aeroed nach dam Zerstftuberpriniip und so 
Incbeaordera durch ainan wte ain venjaser auego- 
bfidaten Zetstauber erzeugt wlrd. 

5. VoHaJrenracriair^d#rAntprOoftelWs3, 
dadurch gakafjnzaichnai 55 
daB das Aeroad durch dnen Ureaachaavemebter 
erzeugt ward. 



8. Vertdawnrachdrwmdervorf^^ 
che. _ 

dadurch pjafcannxelchnati 

daB da Irftosrgas «r ds Kidung d» Asrcsda, d 
h. for die Zerateubung dar Im Aeroed erthattenen 
ROsdoMt Uif! und/bdor KoWanotaW undfoder 
Sfictatoff vemendet aW, wood bevenutf der vbr- 
druckdaa Iragergaaea ainataabarW. 

7. BeWrochaiftfacha vbrrtchtung mtt drier an dne 
vondrwHochfrequenzgenereJ^ 
froquarizsparmunQ adagbaran AWvdeMnode (12) 
und dner Noutrddd di od e zur Erzeugung dnea 
Uchtoogar»lmBk>gewabezive^ 
ccf Oberfiacrwntaaouhdon, hiabeEcndarezur Aue- 
fOhruraj dec Vtoftdverw nach dnemder ArwprOehe 

1018 6. 

dadurch yetaeiaii'dnhneti 
daB de dne AaroaotorahJ-TOfcmc4or^»r^ 
(17,18.19) aufwdet wetohe dnen untar Verwen- 
dung dnea TWgergaaet und dner ROedghdtgebB- 
deten Aemedatrehl in den Berefah urn de aWve 
BeMrode (12) achicM, wo der Uchtoogan gabildd 
warden aol. 

a Vbrrfchtung nach Anspruch 7, 
dadurch gaajanrndrhnet, 
daS die Aeic**iee»J*&xeugunp^^ 
•inan Zerdaubertand (19) mil dner AuetrittidQaa 
(13) oufwdd undtoder daB de AaroaoMraht- 
ETOugun odc mponanleeirienU^ 
urnteft, der walew de a im Handgriff (11) Oder 
auBerhdb dee HandgrtBs ange oro n e t und durch 
«na Schlaijcrivarbtndung mi dam Handgriff (11) 
vemunden id unoVodar daB da aWve Hochtre- 
oj te fttdettrod e (12) vorzugBawtee mHUg im Zar- 
stfiuber- bm lAraachalnebeland (19) 
angeoronet ist undtodar daB de ZerattoJber^VBr. 
neder-EleMRxlerancfdmir^ 
Heno^(11)urteipebfacttiatwobdd» 
HohfrequwawcraDaaa (15) und da Trftgorgas- 
HQadgJvREaiiBchttBae (17. 18) ebenfale am 
Handgriff (11) vorgasahen dnd. 

9. vbrrlohlurig riadi Anepruch 7 odar 8, 

daB de akbVa BeWrode (12) gegenOber der Aua- 
trittedusa (13) dee JridnjrnertankDrpers (11) etwas 
zurodevereott iat undtodar daB de aJdve Bek- 
trode (12) nadd* oder atabareg auagebBdet isl 
undrader daB der dtatale Bardch dea Inetrumen- 
tenHfirperi(11)au«liogarTnate^ 

ia VtorrWwjngnadidnemo^^ 
dadurch uefcannrdchnet, 
daSdteaWh«Bde^(12)aneirieak*lmlr«tw- 
memertkOrper (11) tanga aralrectonde Hochfre- 
quenz-ZuteKung (121 ang aachtoaa e n let da von 
dner isdierung (14) umgaban id unoVodar daB 
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tttochoi dar Zutettung (12) n* aWKwn Qektroda 
(12) tarn dar tedaSon (14) dar ZUetiung (12*) und 
d«r hmowand dot lrwtrum«teMrp6f» (11) vor- 
zugavafee isoSerend* AbtUsndsfraftcr (10) derart 
angaordnat rind, cfcfl m tac h an an einar baatmffl s 
tan udaJan Stale des Iretrum an tanhOrp ers (11) 
angaordnatan Abatandshaltam (16) auaraichand 
PtatzfOrd^ft)d»^Durchga^d«A^o^vof- 
handan 1st. 
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(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12\ 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22', which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (IT). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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